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Summory oÍ the thesis "Mechon-
ophysiologicol study on the loterol
line of the ruÍf"
This thesis describes the results of a study on the lateral line of the ruff.
The lateral line organ is an organ, found in aquatic amphibians and
flshes, used to detect water motions. The elementary detection units are
neurornasts: groups of hair cells (depending on the species and the location
of the neuromast from about ten to about ten thousand) and supporting
cells, covered by a translucent structure, the so-called cupula. The mechano-
transduction - the conversion of a mechanical signal into an electrical one
- takes place in the hair  cel ls.  Ti l t ing of the "hairs" (c i l ia),  caused by
cupular motion, results in a change of tbe spike rate in the afferent nerve
fibre, which has a synapse at the basal end of the hair cell. The cupula
couples the surrounding fluid to the hair bundles.
The lateral line of fishes consists of superficial neuromasts, located
on the skin, neuromasts in subcutaneous canals on the head, and neuro-
mast in canals along the trunk, which are formed by special scales (these
latter canals are often visible as contrasting stripes along the side of the
fish). Both the number and the degree of bifurcation of these canals and the
shape of the cupulae depend strongly on species.
Behavioural experiments showed, that the lateral line piays an
important role jn prey detection, avoidance of obstacies (the disturbance of
the flow pattern around a swimming fish is detected by the lateral line),
schooling behaviour and - in some species - sexual display.
The research, described in this thesis, is part of a larger projecb
investigating mechanoreception in the supraorbital lateral line of the ruff
(Acerina cernua L.). This canal (width and depth about 1 mm) runs in an
aïc over the fish's eye. It contains 5 neuromasts, each about 3 mm apart
from its neighbours. The cupulae of these neuromasts (diameter about 0.6
mm, height about 0.7 mm) occupy a large fraction of the cross section of the
cross section ofthe canal. Over each cupula, the canal is covered by a bony
bridge; between two adjacent bony bridges, the canal is oniy covered by
skin.
Ttwo types of measurements have been performed: pressuïe mea-
surements in the supraorbi tal  canal and measurements of the vert ical
motion of the skin, that covers this canal. During these experiments the fish
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was alive, but anaesthetized. The lateral line organ was stimulated by
water movements, generated by a vibrating glass sphere in the neighbour-
hood of the fish's snout.
To perform the pressure measurements, a miniature hydrophone
has been developed, that was both sensitive (because of the sensitivity of
the lateral line, a sensitivity of the order of 1 mPa (10 E atm) was needed)
and small enough for use in the lateral line. The design of this hydrophone
is described in this thesis.
The measurements of the motion of the skin were performed with
an ultra sensitive heterodyne interferometer (reference beam type) of the
Biophysics Department.
From the measurements of the excess pressure of the cupula (be-
cause of its coupling to the canal via the hairs of the hair cells, the motion
of the cupula differs from that of the surrounding fluid) it appeared, that
-  at  f requencies above about 7A Hz - the motion of the cupula can be
described adequately by Van Netten's (1991) analytical model for cupular
motion. At lower frequencies, a clear discrepancy between data and model
can be seen, possibly caused by the presence of the bony bridge. A conse-
quence can be an increased sensitivity at (biologically relevant) low flequen-
cies.
The measurements of the motion of the skin show an unexpected
node-antinode pattern. This pattern is not caused by interaction oftravel-
ling waves: oveÍ a wide frequency range, the position of nodes and anti-
nodes turned out to be frequency-independent. The effect, however, is a
direct consequence of the mechanical properties of the cupulae. An analyti-
cal model, based on Van Netten's cupula model is presented, with which the
measurements can be explained qualitatively.
